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(54) OPTICAL PRINTER HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical printer head 
having high productivity in which light can be focused 



SOLUTION: The optical printer head comprises a light emitting 
element array chip 4 having a porous silicon layer 7 formed on 
the inner surface of a region beneath a groove 6 having 
triangular cross-section made in the upper surface of a silicon 
substrate 5, a circuit board 1 mounting the light emitting 
element array chip 4 and having circuit wiring 3 being 
connected with the porous silicon layer 7, and a lens 12 




disposed on the porous silicon layer 7 of the light emitting 
element array chip 4 from which light is emitted. The lens 12 is 
columnar and the lens 1 2 abuts against the inner surface of the 
groove 6 in the light emitting element array chip 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical printer head used as the light sources, such as an 

electro photographic printer. 

[0002] 

[Description of the Prior Art] The conventional optical printer head on the top face of the circuit board which 
has a predetermined circuit pattem After arranging and carrying two or more light emitting device array chips in 
the shape of a single tier, it has the structure where opened a predetermined distance above these light emitting 
device array chip from this chip, and the lens was arranged. Light which this emitted light while making the 
light emitting device of said light emitting device array chip emit light selectively separately based on the image 
data from the outside is used as an extemal photo conductor an exposure and image formation through said lens. 
It functions on a photo conductor as an optical printer head by forming a predetermined latent image. 
[0003] In addition, two or more single lenses prepared in a selfoc lens (trade name of Nippon Sheet Glass Co., 
Ltd.) or said light emitting device array chip as said lens corresponding to each were used. 
[0004] Moreover, recently, the porosity silicon light emitting device which is excellent in the field of 
consideration of productivity and an environment as a light emitting device of a light emitting device array chip 
compared with the light emitting diode of a GaAs system etc. attracts attention. This porosity silicon light 
emitting device porosity-izes conventionally the front face of the silicon substrate which consists of single 
crystal silicon by well-known anodization, the principle of that luminescence generates the quantum 
effectiveness within a porosity silicon layer in connection with the power application to a porosity silicon layer, 
and light is generated from a porosity silicon layer according to this quantum effectiveness. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional optical printer head mentioned 
above, when having arranged the lens on a light emitting device array chip, after positioning to high degree of 
accuracy to a light emitting device array chip, carrying out the image recognition of the lens with a CCD camera 
etc., this must be fixed to a lens holder etc. at accuracy. So, it was made complicated like the assembler of an 
optical printer head, and it had the fault from which the productivity of an optical printer head will become low. 
[0006] Moreover, if external force, such as an oscillation, is impressed to an optical printer head after the 
assembly of an optical printer head is completed since it is supported by what has the respectively different 
above-mentioned lens and the above-mentioned respectively different light emitting device array chip, the 
image formation location of a lifting and light will displace [ a light emitting device array chip and a lens ] a 
location gap, and the fault from which an exact latent image is no longer acquired will be induced. 
[0007] 

[Means for Solving the Problem] This invention is what was thought out in view of the above-mentioned fault. 
The optical printer head of this invention While forming a cross-section triangle-like slot in the top face of a 
silicon substrate, the light emitting device array chip of this slot which prepared the porosity silicon layer in the 
internal surface of a lower field at least. The circuit board which has circuit wiring which said light emitting 
device array chip is carried in a top face, and is electrically connected to said porosity silicon layer, The lens 
arranged on the porosity silicon layer of said light emitting device array chip, It is the optical printer head made 
as [ emit / light / in light / from a porosity silicon layer / by changing and impressing power to the porosity 
silicon layer of said light emitting device array chip ]. since — While accomplishing said lens in the shape of a 
cylinder, it is characterized by making the inner surface of the slot of said light emitting device array chip carry 



out contact installation of this lens. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on an accompanying 
drawing. The perspective view of the optical printer head which drawing 1 requires for one gestalt of this 
invention, and drawing 2 are the sectional views of the optical printer head of drawing 1 , and are 1 . The circuit 
board and 3 Circuit wiring and 4 A light emitting device array chip and 5 A silicon substrate and 6 A slot and 7 
A porosity silicon layer and 12 are lenses. 

[0009] The optical printer head of this gestalt is the circuit board 1 in profile. Light emitting device array chip 4 
It consists of lenses 12. 

[0010] Said circuit board 1 is the insulating substrate 2 which makes the shape of a rectangle. It has the 

structure where the top face was made to put two or more circuit wiring 3 on a predetermined pattern. 

[00 11] said insulating substrate 2 from electric insulation ingredients, such as glass and a ceramic, — changing - 

- two or more circuit wiring 3 on the top face Two or more light emitting device array chips 4 etc. — it functions 
as a support base material for supporting. 

[0012] Said insulating substrate 2 When it consists of glass, by adopting the floating method of the conventional 
common knowledge etc., it is formed in predetermined thickness and manufactured by cutting this in a 
predetermined configuration. 

[0013] Moreover, said insulating substrate 2 Upper circuit wiring 3 It consists of electrical conducting 
materials, such as copper, and silver, aluminum, the connection material of a bonding wire 10 or 
electroconductive glue 1 1 grade is minded, and it is the light emitting device array chip 4. Porosity silicon layer 
6 It connects electrically. 

[0014] said circuit wiring 3 light emitting device array chip 4 porosity silicon layer 6 it be an insulating 
substrate 2 about the conductive paste which function as feed wiring for supply the power from the outside , 
added and mixed the organic solvent and the solvent at metal powder , such as copper and silver , for example , 
be obtained . it be conventionally form in a top face of well-known screen-stencil by print and apply and being 
able to bum this on a predetermined pattern at an elevated temperature . 

[0015] And said circuit board 1 Two or more light emitting device [ top face ] array chips 4 Insulating substrate 
2 A longitudinal direction is met, and it is arranged and carried in the shape of a single tier. 
[0016] Said light emitting device array chip 4 Silicon substrate 5 which consists of single crystal silicon It is the 
cross-section triangle-like slot 6 to a top face. While forming, it is this slot 6. It is the porosity silicon layer 7 to 
the internal surface of a lower field. It has the established structure. 

[0017] Said light emitting device array chip 4 Slot 6 For example, it is formed with the include angle of 50 
degrees - 60 degrees, the aperture width of 10 micrometers - 50 micrometers, and a dimension with a depth of 
10 micrometers - 50 micrometers, the lens 12 later mentioned by the inner surface is supported, and it is the 
porosity silicon layer 7 about this lens 12. It succeeds in the operation positioned to accuracy right above. 
[0018] Moreover, said slot 6 Porosity silicon layer 7 prepared in the lower field A longwise half-elliptical is 
accomplished, the porosity is set up to 50% - 65%, an average pore diameter is set as 1x10 to 7 micrometer to 
1x10 to 4 micrometer, and it is thought that it has a form near a direct transition mold from the indirect 
transition mold. 

[0019] this light emitting device array chip 4 emits light by predetermined brightness. Circuit wiring 3 
described previously etc. — minding - porosity silicon layer 7 Individual electrode 8 arranged up and down 
And common electrode 9 if a predetermined electrical potential difference is impressed in between - two 
electrodes 8 and 9 Porosity silicon layer 7 located in between inside - the quantum effectiveness - generating - 

- porosity silicon layer 7 (wavelength: 600-780nm) 

[0020] At this time, it is the light emitting device array chip 4. Porosity silicon layer 7 It is the light emitting 
device array chip 4, without expanding the area of the porosity silicon layer 7 in the direction of a field, if it 
forms longwise as mentioned above. A radiant power output can be raised efficiently and a sharp light suitable 
for formation of the latent image to a photo conductor comes to be obtained. 

[0021] In addition, said light emitting device array chip 4 Individual electrode 8 It consists of a transparent 
electrical conducting material, for example, ITO etc., and is the end fang furrow 6. Inner porosity silicon layer 7 
As it extends upwards, the longitudinal direction on the top face of a silicon substrate is met, more than one are 
covered and arranged, and it is the light emitting device array chip 4. Common electrode 9 It consists of metals, 
such as aluminum metallurgy, and is a silicon substrate 5. It is covered over the whole underside surface, here - 



individual electrode 8 forming with a transparent electrical conducting material - porosity silicon layer 7 from - 
- it is for making the upper part where a lens 12 is arranged penetrate light. 

[0022] Moreover, light emitting device array chip 4 mentioned above It is manufactured as follows, first, single 
crystal silicon substrate 5 which allotted 100 bearings in the thickness direction a top-face longitudinal direction 
(110 bearings of single crystal silicon) - crossing ~ a cutter - using - predetermined slot 6 forming - after an 
appropriate time and slot 6 performing anode plate chemical conversion, where a lower field is exposed - 
silicon substrate 5 a part — a front face is porosity-ized. This anode plate chemical conversion is a slot 6 first. 
As only a lower field is exposed, it is a silicon substrate 5. A front face is covered with a mask. While this is 
immersed into a predetermined fluoric acid solution, it is a silicon substrate 5. It is carried out by continuing 
passing the current of current density 30 mA-cm for about 5 minutes to an outcrop. In this case, it is a silicon 
substrate 5 at the time of anode plate chemical conversion. The current which flows in the thickness direction is 
a slot 6. In order to concentrate on a lower field, it is the porosity silicon layer 7. A cross-section configuration 
turns into the longwise shape of a half-ellipse with a width of face [ of 3-5 micrometers ], and a depth of 5-10 
micrometers. And to the last, it is a silicon substrate 5. Transparent individual electrode 8 which changes from 
ITO etc. to a top face Common electrode 9 which changes from a metal to an underside It is the light emitting 
device array chip 4 by adopting the well-known thin fihn technique etc. conventionally, and making a 
predetermined pattern cover. It completes. , 

[0023] Light emitting device array chip 4 manufactured as mentioned above It is laid in the predetermined 
location on the top face of the circuit board, and is the individual electrode 8 on the top face of a chip. Circuit 
wiring 3 It is a bonding wire 10 and is the conunon electrode 9 imder a chip. Circuit wiring 3 Electroconductive 
glue 9 It is the circuit board 1 by making it connect electrically, respectively. It is carried upwards. 
[0024] And such two or more light emitting device array chips 4 Upwards, it is the porosity silicon layer 7. A 
lens 12 is arranged right above. 

[0025] Said lens 12 is the porosity silicon layer 7 which it consists of transparent electric insulation ingredients, 
such as glass and plastics, and a refractive index is set as 1.44-1.49, and the path is set as 100 micrometers - 300 
micrometers, and is located directly under it. While condensing the emitted light, the light which this condensed 
is succeeded in an exposure and the operation which carries out image formation to a photo conductor. 
[0026] Furthermore, the appearance is accomplished in the shape of a cylinder, and said lenses 12 are two or 
more light emitting device array chips 4 about the peripheral surface. Slot 6 It is the light emitting device array 
chip 4 by making an inner surface contact. It is installed upwards. 

[0027] For this reason, in case an optical printer head is assembled, the lower part of the cylindrical lens 12 is 
the light emitting device array chip 4. Slot 6 As it is laid underground inside, it is the light emitting device array 
chip 4 about a lens 12. Only by making it arrange upwards, about positioning of a lens 12, it can carry out easily 
and it becomes possible accuracy and to obtain an optical printer head with high productivity by this. 
[0028] Moreover, said lens 12 is the light emitting device array chip 4 in this case. Even if external force, such 
as an oscillation, is directly impressed to an optical printer head after the assembly of an optical printer head is 
completed since it is supported, it is the light emitting device array chip 4. It becomes possible by a location gap 
not occurring between lenses 12 and always maintaining the image formation location of light to accuracy to 
obtain a highly reliable optical printer head. 

[0029] In addition, by adopting injection molding of the conventional common knowledge etc., when it consists 
of plastics, it is formed in a predetermined configuration and said lens 12 is the light emitting device array chip 
4 by adhesives 13. It is fixed upwards. 

[0030] The optical printer head mentioned above in this way is the light emitting device array chip 4. Porosity 
silicon layer 7 Power is impressed based on the image data from the outside, and it is the porosity silicon layer 
7. While making light emit separately selectively, through a lens 12, image formation is carried out and the light 
which this emitted light is fimctioned on an external photo conductor as an optical printer head an exposure and 
by forming a predetermined latent image in a photo conductor. 

[0031] In addition, in the range which is not limited to an above-mentioned gestalt and does not deviate from 
the summary of this invention, various modification and amelioration are possible for this invention. 
[0032] For example, two or more light emitting device [ gestalt / above-mentioned ] array chips 4 Although it 
was made to arrange one cylindrical lens 12 with long die length upwards, it replaces with this, and it is each 
light emitting device array chip 4. You may make it arrange a lens with short die length separately upwards. 
[0033] Moreover, at an above-mentioned gestalt, it is a silicon substrate 5. Slot 6 Although formed by the 



cutter, it replaces with this, and it is a slot 6. You may make it form by the anisotropic etching of single crystal 

silicon. 

[0034] 

[Effect of the Invention] According to the optical printer head of this invention, a cylinder-like lens from it 
having been made to carry out contact installation to the inner surface of the slot on the top face of a light 
emitting device array chip Positioning of a lens only by arranging a lens on a light emitting device array chip, as 
the lower part of a cylindrical lens is laid imderground by Mizouchi of a light emitting device array chip in case 
an optical printer head is assembled Accuracy, And it can carry out now easily and it becomes possible to obtain 
an optical printer head with high productivity by this. 

[0035] Moreover, according to the optical printer head of this invention, said lens becomes possible [ obtaining 
a highly reliable optical printer head ] by a location gap not occurring between a light emitting device array chip 
and a lens, and always maintaining the image formation location of light to accuracy directly, with a light 
emitting device array chip, even if extemal force, such as an oscillation, is impressed to an optical printer head 
after the assembly of an optical printer head is completed since it is supported. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claun 1] While forming a cross-section triangle-like slot in the top face of a silicon substrate, the light emitting 
device array chip of this slot which prepared the porosity silicon layer in the internal surface of a lower field at 
least, The circuit board which has circuit wiring which said light emitting device array chip is carried in a top 
face, and is electrically connected to said porosity silicon layer, The lens arranged on the porosity silicon layer 
of said light emitting device array chip, It is the optical printer head made as [ emit / light / in light / from a 
porosity silicon layer / by changing and impressing power to the porosity silicon layer of said light emitting 
device array chip ]. since — The optical printer head characterized by making the inner surface of the slot of said 
light emitting device array chip carry out contact installation of this lens while accomplishing said lens in the 
shape of a cylinder. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the optical printer head concerning one gestalt of this invention. 
[Drawing 2] It is the sectional view of the optical printer head of drawing 1 . 
Pescription of Notations] 

1 ...[... Silicon Substrate and 6 / ... Slot and 7 / ... Porosity Silicon Layer, 12 / ... Lens ] Circuit Board and 3 ... 
Circuit Wiring and 4 ... Light Emitting Device Array Chip and 5 
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